Introduction
Traumatic brain injury (TBI) remains a significant cause of lifelong cognitive, physical, behavioral and emotional impairments globally (Kiraly and Kiraly, 2007; Langlois et al., 2006) . TBI frequently leads to brain edema and hemorrhage due to disruption of the blood brain barrier (BBB). Furthermore, hemorrhage can complicate brain tissue damage by the release of excitotoxic substances, free radical damage from blood breakdown products, and tissue ischemia due to loss of microvessels (Kurland et al., 2012) . It is one cause of the inflammatory response, involving microglial activation, leukocyte recruitment, and upregulation of cytokine secretion after TBI (Atkins et al., 2012; Namas et al., 2009; Oehmichen et al., 2003) .
Recent work in the field has implicated matrix metalloproteinases (MMPs), a family of Zn-dependent endopeptidases, in the breakdown of the extracellular matrix and BBB leading to brain edema and hemorrhage (Lo et al., 2002; Suehiro et al., 2004) . MMPs are proteases normally found in the cytosol in an inactivated form, but in pathologic states, are cleaved to an active form. This activated form contributes to BBB disruption by disrupting tight junction and basal lamina proteins, and may facilitate the immune response after brain injury (Gurney et al., 2006; Wang et al., 2007) . MMP-2 and -9 are two isoforms which are increased in the brain and spinal cord following ischemia and trauma (Noble et al., 2002; Rosenberg, 1995) .
Heat shock proteins (Hsps) are induced by many stressful stimuli, including a variety of central nervous system insults, such as cerebral ischemia, neurotoxin exposure and other metabolic stresses (Kelly et al., 2002; Yenari et al., 2005) . The 70 kDa inducible Hsp (Hsp70) functions as a molecular chaperone, thus preventing abnormal protein folding and facilitating protein translocation. Prior work has shown that Hsp70 is increased in brain vessels following experimental TBI (DeGracia et al., 2007) . Our group and others have shown the salutary effects of Hsp70 overexpression in brain ischemia models, and that Hsp70 may have multiple mechanisms of protection (Giffard and Yenari, 2004) . Overexpression of Hsp70 or its induction by heat stress reduced expression of MMPs in cultured astrocytes at the transcriptional and translational level (Lee et al., 2001 ). Here we propose to further explore whether Hsp70 has the potential to protect the brain against TBI. Neurobiology of Disease 58 (2013) 289-295 
